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(57)Abstract: 

PURPOSE: To provide an ultrasonic oscillator in which 
the fluctuation is suppressed in the oscillation 
characteristics and delamination is retarded by 
decreasing the number of bonding steps and simplifying 
the manufacturing process. 

CONSTITUTION: When a driving signal is applied to a 
piezoelectric plate 11, an oscillation where the 
expanding/contracting distortion component caused by 
longitudinal oscillation has same sign as that caused by 
bending oscillation is produced in a region provided with 
a first electrode group (inner electrode) 1 7a, and an 
oscillation where the expanding/contracting distortion 
component caused by the longitudinal oscillation has 
sign different from that caused by the bending oscillation 
is produced in a region provided with a second electrode 
group (inner electrode) 17b. 
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m*mi ] ms-&«x*;i^-£jjyrRd§g«&fi# 
fiS^-ow^ <t ±i era a sue j: o r * c a mmo^o 

Kll ©«&!?£. 

t£ S it>«c < £ -o ©{KtjSKjftW £ ft ifclfl 2 ©SffiS? 
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&&*K£. 
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[#6W©aMffl&3fcW] 
[0 00 1 ] 

[0 00 2] 

*£or*8#i&*-*ai£a3ft-ci,>£„ ccds#«* 
- f (*. fi£*©«fl&M-t- *{clf<WT© J: 5 ftfij.^* 

[0 003] < 1 ) ^+~fti/r<sajtfii**iS6ti 
4. 

(2) «f#**i^*l>. 

(3) * hti iS»)Rtfe-C*S. 

(4) itSBtttct/C-C^-S. 

(5) afllfl-MXilWr. *fc. ^X©Jg«84>5 
tfc. ^tfllHAttifcKWBPM - 3 2 1 0 9 6-9(C*»t,» 

[ 0 0 0 4 ] 02 4 it. ±imx<Dmffi^mctovz& 

[0 00 5] COHCC^-Tct^JC. jS^&HK&xi 1 0 
«. S*?$tt(*l 1 1©±SIS©. 2#©£»iraft§§£lJ© 

mmittiforzsifticffimM.K.'mm-i-i 1 3*11219:3 

*rct»*. tt&JISE**?- 1 13(i, GPJSfllSSitttt 1 

1 2 ocj: *) ±ieg#$ttf* 1 1 i±«:Hjes*vc«,»s. 
•tt£t>%> mfnLtt^tfi&mjmmti 1 nc«3*>&f 

?#tt#i 1 2tt3#©trxi 1 4{cj:oa*l*ttft 1 1 
Kcasesn. cnccj;o. ±tafflJisLEm^ 1 1 3 
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So 

[0 006] *fc. ±iSfSJiMESJ?i-?- 1 1 3 £lSlf ffl 
Wttftl 1 2£*^fti!**Sl^ttxtf*^©£^| r 

a^sn. mmmmE.w&*i 1 3 tcfctt .*>*■©«!!©§)! 

»tt«flWf{cJ:»)aaS*a-Ci»4. 3 6lc. ±.iffl&m 

tmi 1 2 is*5ii4<*i 1 1 i^SM-rsas^tx^ 
* ->&©fg»w(t j: 9 3 n s . 

[0 007] ±!28«W4& 1 1 1 K*jt>-c±teaJBS 
10 EH3&T-1 1 3**EKStiTl»*if (S*. ±ffl) K*f 

uxs.mi(om. f ttffittft&sMt-r &m©fi 

[0008] COJ:^ &fcJjX£&?±fejBW&igSi^© 
[0 009] #CC. iiaS^JgSl^ 1 1 0 ©SbfPKo 

[0010] ±ias#sagate 1 1 0 o-trnzm^ict 

SCiTl ^©ftfSf&fJIftK fe«t^2^©^®Bfttg» 
*i« tf ^-SiS^fCiaia-C ft S. 02 4 CC*Jt>r2rffllJ© 
ara^BE«3R-T-l 1 3*^B(OHl3^-Ct,^0^L^^ 
H^iST^A, G (AtBiP'?^) tO, £MdllIE 
H3ST-1 1 3^6SX»)m3n-Ct^ainb)5:t»mmS^ 
£B. G (B*B£P?-JO i^-S. iiaAfBtoAO- 

S/aSEEHsBT- 1 1 3CC««7 ONCDIES®^ (^ff) 5r 

[001 1 ] -e«75?^. ±ta Amcmm&F r -cmts 1 0 
vp-posssE^Enioo. BffiKisj-jgjsaa. nig 

mm-cftz. we Amicm^F r tm 1 0 v P - 

P<D£S1Iffi£EPto]U B«KBI-JII««. SfiM-Cik 

{4tB©^#sE%En/jn-r 5 £ 2 #©*!irafljiigs&*«a 

[0012] 3-C. AWRVBmcmmHF r -cfflm 1 
0 V p - p ©^#*E^Eflttb. -etDlitBM* 9 0SX 

40 a-9Qmc-rztmm* 1 1 6©es!fc*j^r. B$it 

[0013] 

[^^yjCcfc^i-rsnsi] ±aso 

tt#tt#tf6otfiH>„ 3e.fc, ^jit^-cs«i[jAi^ 
50 Asg##t^©raii*^*^fc„ 
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[0014] *mwitfrfrz>ffl$ig.imfr-crj;z ntcb 

«Hf £««f & C 4 £ 4 T £ „ 
[0015] 

[ni®£fl?ifc-f £&«>©#&] ±te©gw*iSfiS-rsfc 

BftWftitBii8r&iH*iH8«HfK*it>-c. ileum 

©HMKcRW <b JifcJfi 1 ©«ffiS¥ 4 . ±sE«tfc©«&© 
rt. JJBWMK J: ^tSC *tttt£i&»<!>ft9 4 ±K 

•5<oa8icaw 2 ©msgf4 , ±iaiai^ffii¥© 
*««*-■*» #K«*-r* 2 o©«ms«i#i9!4** 
mtz. 

[0016] 

^-^mm^mnmmwuaiy, ±sm 1 ©m&e* 

*J»W6ftfc«ttBctt. fiJSst&fcJ:-? r£ G SWffl^iS 
#©*?*! 4 m&WMK J: o -C* 0 *tt»®dt»<Dtf# 4 
tc/.c -5««b*i^ ±l3»r2©Sffi»f*iK 
W&iifcWftew:. tfi!}MiiCCj;orgtD-2.f#^^© 

fre 4 m ammo * r£ d s^ffcfr 4 £ stt«< 

[0017] 

[00 1 8] sib, *mw<om 1 3estw*svr»#« 

tglftT-©iEEllT-*»3. 02B. KiBfttfilb? 
©±ffi0"C*£. 

[0019] HKTS-r «fc ^ k; *m 1 swamm 

lfJtt©PZT-PMNlS©]Em«l 

3 tt/c 2 o©Em(*8IB3P 18*s, |g] o < *§}£#:© P z 

T-PMNI03-5©«8i«l 2{C0tc^-TJ;^tcttsS 

3 fttgis stress. 

[ 0 0 2 0 ] m 3 HE. ±lBj@^&f£tS* 1 0 ©g*ffj& 

B. ±teiS#jffil!ii6^ 1 0 (cfctt*-EEm« 1 1 Cffiffl 
ffi£ifcL;teg8|5|E48!0-C2>D. B5U, ±1304 COW 
1 1 tC«8»-aEE«« 1 1 ©WWM&^L/cgSP 
I4W0-C&S. 

[002 1] ±iaff^tiO lBi^3 1 0mm. Hff£4 
mm, JI3 1 0 Ovm<mVlZm?Z>K.mm-T-Vi!r>t)> 

z<D-®m±.mmftmmm 1 7 a#, 3 e tctftp^gpm 
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® 1 7 a©sspj±gp(cBrtgi5m«i i 7 b as-en-enge 

[0 022] ±lfirtg|5^ 1 7 a B. JS3 1 0 u mfIS 
©SB - /< ^ 5*9 A^^SgJf^JC^ 3 tlfcftHH&T- 
*9, 04, H5{OT^<t-5CC, Emtgl 1©-WI®CC 
0*. ttBflWIWtC 1 mmilg. IffilWlCl mm, 
TSS><£.&R.W&. \ l©»3©^/3*Ig©iJ&!#glS£-£ 

ii7b». ±tajniffi i i fcfcurjjawaKSffi 1 7 

10 a©Rffi*i*>{cEg:?nrteO, l5tf§{CJ?3 1 0 umll 

g©ig - ji 7 s? 9 a 3 tifcmmnmv&z . 

-ei/T, ^ESffi«ca*, JEffiB'J^aJtClmmfia, ±ffi 
ffiNSMC 1 mm. TSBCCfaEStS 1 1 ©US 3 <om 2 / 3 

fis©*^*-eti-enw^s<fc 5JCIES3 n-coa. 

[002 3] _LiEJE*« 11 icteWSrtSPSS 17a, 
1 7 b©*£fc&g«. 04. 05Kjjrr H^k; 

&&-r s ieeh® i i -c^jffig*iHiiffi 4 -e ©as 4 r 

ji»{CfcoTt,»S. C©<fc5&l*ig|5mffi 1 7 a, 17b*5 

m^t\tc2mm<omnmi 1 (04. 05) *3?iki 
20 0 0 mm.rn.wm o -c . 1 *«6«©)aEmigaBgi5 1 8 
(0 1 tfitiimztvcm. 

[00241 01 CCMoT. ±faj&«« 1 2 B)Eg}fS«© 
PZT-PMN?ft©^-CA»5, i^SlOmm. I5tf# 
4mm. @J3mE«*SLTl'J, ±IB2 

-3©i£«i*a)ia5 1 8 zmts ± ^ cc 3 *»f k»w 

B»8»tS12©^^, **g|5©ffi,«K(CB, *©*^SI5 
lcmM<l> 1 mmOMl S^iEffl^^^fflJCfSiwr^iS; 

[002 5] * fc. ffi^jgjgj*^ 1 0 ©Emf*fSJiSI$ 1 
30 SKteW^EtiiSRteiO'WffiiaJfCB. ±s2|*j§|$S® 
17 a. 17 b©-g|5*i^SUrteO, 4o©SSgfi8¥ 
£JI5f£L-tt,>3 (0^i±"T) . C©4o©SSSI!SfK: 

b. **i?timnm^~*vfrht£&4^(mfflmi 

1 4 *5. i^rtSP^S 1 7 a *&<,>BrtS&mfii 17bti 

[0026] ±sB^gi5m@ 1 4 eB^en-en y - KiK 

*s?£Wl/T4oD, filfietgft^l 0©iEffiiclB^34i/c 
2o©^gp^@14B. HI. 02(C^<t^{C*^ffl 
^A. B4Lt. */c. SWiffitgil)-? 1 0 ©WBOCffigg: 
40 Stl/cJI-gBSSl 4«^7>F (GND) S^4 Lr. 

0^l.j&c>j£^i i©ig«j[ii8§cct$gs3nrt^„ 

[0027] ±IBfi#^*iS!(iT- 1 0 JSSPklfc^ 
•C. S^I^SS3P^6 9mm©iaM(CBilia4mm. Stf 
#4 mm. mil mraWMKhF- 1 6*^S»J{Cj; OtelS 
Si!tcS^3*i-CO^„ /.cte. itfgSfc^ 1 6B. nftTtt 

*©jfi»S 1 2 ©g?L 1 5 (CB. X-f-VU^M^OncS 

[0028] co*^K#«snfc±BB*awaw-i 

50 0©£&©^-j£B. |30mm, lifS 1 0mm. Sltf* 
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4m££t-3-Cl>£„ 

[oo29]wc um^mmai* 1 o 
[0030] ±.zmmvi<DK.m®. 1 1 fe o'^s i 2 

B. ±^L//dcfc^{CPZT-PMNiK©1vt^r^$n 
-co*. fSVEMCl 1 ©SSiS^et^W^i. fft 

lty'J->V-FiT4. -eit, ^';->->-[-£ 10 

w&Ltc&. 7 < KAfrh&mL-cmmxoiKmtiii 1 

£fp*£f -e©&> -t&l/fciMci&EHSl 1©W 

ffi(c«rtapmfiii 7 a, 1 7 b*^n^ti^?S3<i^)„ 

8M#ffil 2B. MZmi>tc1rmcJ:')i'Ei&-Sr2>. 

[0031] ^cc. c.*i&©je«« 1 1 tmm 12 1 

©&. 1 2 0 0 "Cr*^*^. jE^igSUfr?- 1 0© 

^§14£fiei&L. _hi2*fWfrF-A. B. GNDCCitntE 
*EE£ 1 0 ftffltmwmb . rtSBJtS l 7 a , 17b*5 20 

[ 0 0 3 2 ] ftcc. _hlE0 1 S^W©ie*&««hF- 1 0 

©ttfmc-Hvcsyjii-rs. 

[0033]i^l &lM©mftittt? 1 0©^Ji£jf5 
tt*±*EOfc.J:9«:R£-r*&. 1 ;X©^«giE^S». te 
J:V2:X«>AfSIBASnA>«aR— JSaSKP r ( 5 3 k 
Hz~56 kHz) -ClSaS§-C#S. #fflggAB. 

fc*S*. El 6 (A) (Cw-rJ:9«c««BaUWK«. *$<fc 
CJia 6 ( B ) fcfiW <fc 5 &&^ttfilHXfltiP&B<* 30 

[0 034] *-T. ±lfi^§|5^«8 1 4 (05 ft. mmiiitf 1 
A (HI. 02#M) i&SJ't-SBSffil 4lCfffimF r 

-c^na i o v p - v<o^mms.^tmv. ttc. umas 

<D$.&7&KZW1m?Z>t®6 (A) icmtJ:'}* IX<D 

xmumwufimm-cistt. sac. Atarax 

r "CHUB 1 0 V p - p <D3.&mf£ZWML . ItmKT- B 
CCI5I— SiSSi. IsJJSifa-cjEatBtDSSSH^Enttl-rSi 40 
06 (B) cc^-rj:5ft2;>:©*IBIB«i«**«ftiiarjf 
tc. ^K. ^M^iF- ACC^ig^F r -Cffifg lOVp-p 
©£#«K*eiHn]U Sfti&^-BJtlsl— M&f*. Islliiti 

■vmw 9 o gft& o tc$t&mKZfpm? z t *mmm 

TflrnSttftsmi-c * tc. 
[0 03 5]^lc, M 7 £M8 L r iBBHKgaM*?- 1 
0 £j$BJ OtoS^ifc y ~7*- * 5 0 IC-m-OAWt 

[0036] mi ccinT* 5«c ifce^ y ^r*- * 50 
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sob. ±imB&mm- 1 o*t©t-> 1 9©gp^-c 

2o©£HM£2 l«c<fc*3MM*^fi^f3nTl,^. ±ie 

umm2 1 »f> 1 ociSSititsRacDa^iftsn 

tr^-C. &?l<hi&&i£fMilH : - 1 0©t> 1 9 £*M££T 
S<fc^(c^c-,-C^-S„. P&S^&JgS&^l 0£C<D<fc5fc 

<s{t-r£c<L-c, mmw&im^i 0Bt-> 1 9*t>o 

[0037] ±82«^f«2 lBb*2 3KJ;t5S 

f#«BSgPtt2 2K@^$nri^„ k«j#«@^spw 

2 2«>J-r^^^*2 4(cj;»j^#3ti-Ct,>T. £ 
fc. C©';-75'?J/a2 4Bill2 5K?S,t l J-rK: 

^KrTSJ: 5 S^K, ±ia#2 5W#@ 

SW»2 6CCHS3n. SE8iH5£gW* 2 6B^-*2 7 

{cfx«cj;f)Si^3nrc^„ *fc. ±gafi6@ssi5«2 
6©a«^gpcc«^ y e.nrt>r. ffff b*^ 2 

2 2 i ©sec »a * 2 9 a*#A s n r t, ^5 . 

[0038] ±ie-^-*2 7{C«i?axa-7-^/-/ K 
©SI^gB3 0^S#«ct'^3 HCj:»3@^5n-Cl<>5. 

i7a^D-7-*W F©^»aJ3 2KBffl«|SPtt 
»}^SI53 3*5El^l/«^bXKJ:»JH^3n. C<D®«| 
gq^f#gP3 3 tC«f§K»SP«3 4 i b-CH 1 PMSSii 

Ajrt»*S(c IT. WEE fx 2 8 fciHSBT* C i rfl«»fe 

m- 1 o©s«igw^3 4 (lAmum) ^oyws.^m 

[0 039] 5fe(C^L//cJ: ^ {CjfB^ffifiSJHl-?- 1 0 <DM%. 
^Atmm.m j: fBtl,cmm&F r (53kHz~5 6 

kHz ©ra©^i«m) . ibm i o v p - p . mm+ q 

0BEXtt-.9 0BE©SE««EE*9fl)irr4. -TSittlB* 

[0040] c <DW 1 ^MDttraSMHfeej: <t . 
±is®#igtgsti^ i o ©s#iftft§is#aifs»ifi& o «: 
fp^sriT^*©-cjg«i^ttotfe,otr*iyjNS(,>. 

[ 0 0 4 1 ] *K. ^W©m2fy6t«|<De^®JiSo^ 

[0 04 2] S8!iC>Uill 2«, *^BJ<D»2|^ifet«l 
©®#!fiEtgi!)^6 0€:^L/t5^BJia'C* ) f3. S8B. |g 
fflWjS}Sli)^6 0©iEEa-C*'3. £tc. 19«. gEffi 

§^»^©±Eii-c*s. @io«, ±ies§ 
war**. hi 'it*. Jhiaffl#igSiiJi-?6 occ 

WZ-Kn®. 1 1 ©»Jffi?:^l/fcSa5#4fI0-C* 

o . m i 2 b, si i {CTn-rEs® i i u:mm? zizm 
mi i©pf«af*iSLfc«a»«sia"c*a. 

[0 04 3] C©m2||]5fefiJ©e ; g ; »liiii^B. S^W 

B. g5Bl*SS«SI<!:^^.©*CCO^Ta-<.5. 
[0 044]$^2Ht£P(tcfcl,>tfe, El«l 1©« 
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[0045] HI 1. 01 2{C7jrf J:5K, JEE«B«1 1 

sp»{csw€>n-ct>5. -ffliffi*i#3«, mi <Dm® ( i 

7 c) 4JS2©6gtgS ( 1 7 d) 4©«©2mmHg©i|!fi 

m&t. zti^tKDmtgvnwmimic 1 mm*ig©*g 

±ffi£fc«Tffifl«}gg|3© 1 mm©*6ifiS|5£gSl, 

±.mm<Dmmit>i*. mi <omm (ne) 

tm2(0mm ( 1 7 f ) 4©«©2mmfig©|8|giS|S 
4. ^n^ti©MtS<DiEfflffliJJSSUCCl mmSSco^ 

». ±mt tcttTmmaa&HD 1 m m <Dtm$i&m l x . 
•5. 

[0 046] ±izi£mm 1 1 ©rtgpmffi 1 7 c . 1 7 d 

4f*3§B^ffil 7 e, 1 7 f 4«. Hi 1, @i 2 (c^r 

HSJffi**to4*©»ffi#to4?jj»{c&.,-c(,».&. c©J: 
5frF*}gBm® 1 7 c~ 1 7 f #tt3ftfc2WH<DJEEtt«i 
(HI 1. HI 2) iftEKl 0 0HgflE«JlL-c*» 
2£ttM®flEtt«MaiSl 8 (H8#M) tffltrtSft 
3. 

[0 04 7] H8. ■e(C^fJ:9(C. iS^&ig 
»T6 0©Em(*®@gpi 8{c*jW*jEIB±Tas*Jj:tf 
ffffi-tTgfStCtt. ±laH 1 *IM£MlttJdBftaNMi 

1 7 c- 1 7 f O-SHfrmmLXisK) , 8o©g|S3|5t¥ 
*^fiSL/Tl»i (H^-er) . C©8o©SSMS5g¥{c 

«. •e-n-eia^mtt^-^-^ h <5& & 8 o©^gqm® 

14*1. tfcrtSttft 1 7 c . 17d. 17eft5WJl 

[0048] ±im$&wM 1 4*^B-eh-en '; - km 

*«BffiOT*f0. a#jgtS«»T6 0©iEffi*ito, *TE*s 
StftjSLhcc* 1 4 |g±« y - k«{c 

to. *rffi*to©±ai(cie^:$tift:4-p©^-a5«g 1 4 

«. H8. H9(c^f Jr^tcsm^A. B, ^5>K 
(GND) Sg^-iLT. H^Ott^Jim&l l©ffiSt)0 

88(cg^$ tiros,, 

[0049] *M#ffi?{iSft^-6 0©-e©ft&©g|i#©l£$ 

fc-3i»rtt±e» 1 xtfeM&nwacor. c c-c©bw§ 

[ 0 0 5 0 3 ±fc. ^«2^M®jBmHHFcDS4: 



[0 05 1] C©#2*M^jH«aaHfrj4cJ:«4. 

mantle (HDEz&ffiammi zofmo&mfi*. 



^^©fgAawns. 

[0 05 2] 

[0 0 5 3 ] Hi 3&ULH1 7«, *&9J©|&3XJ& 
^©a#jfitg8S^€r^-r§i|gH-C4)0, Hl"3W. 
siSfei!)^©iEffiH. H14«. &fi#ift«iJHF-©_fcBj 
H-C**. 

[0054] CO»3 ^fifl»J©S#i$Ji|t!)^7 0 a, -e 

10 osttj^awtt, ^sp«®i!ia^3ti/c^tt©p 

ZT-PMNS©Ef«l l#flM3ft-Cb>SEE*tt8| 
»»18. *»«tC«EB»tt©PZT-PMN*©l6IWRl 
2*iH7r:©^P< ®m$tiXMif8,2tiXi,>Z,. 

[ 0 0 5 5 ] h 1 5 tt. ±iaa*««i^7 o©g**j 

^SP»45¥L<^L/cSS|5^^4«H-C*5. */c. H 

1 6 1*. ±imw&mm*7 orcfcws-jEwg 1 1 © 

±Tffi£^Ucgg|5*4#iH-C£>t> . H 1 7 «. H 1 6 K 

nfTEE«* 1 1 <cK«T*ffmM 1 1 <D±rm^vtc 
mmmmx*>z. 

20 [0056 ] mSS3 XMMKfct* -SIBitK 1 1 i@ 3 
0mm, IffJ4mm, 1 OOtfraOJfa^WT^El 

«. -tia^i^iSFiJ4iHi«{c^3 i o umm&vm-ji 
5^^A^*i^$nfcrtaimfisi 7a*j. humm 

*. ^^CK&flWai. ^ffi)©tt>^c-?-n-e<a 1 m 

[0 0 5 7] -77. I£im 1 1 {C*sWS±BErt»«g 1 
7 a©Sffi*5t>CC(i. JJBlSIIRJVd 1 0 umW§L<Dm- 
30 /^y^A^^^snftirtgBS®! 7b#. iEffifflJ 
3£SP. S*J«fc0f^g|5. ^(^©^SlJtc-etx-e^i i m 
m<DtmU*m-). SefC2o©{S«{c^SI3ti5«fc5 

[0.05 8 ] ±ffirt»flMil 7 a. 1 7 b ttHCt^TJ; 

5 k . m^mm-i- 1 1 (om^m^nm^±m 

a, 1 7 b*JSg$fifc2a^©JES® 1 1 (HI 6. H 

17) zzuic 4 omm&mmbtcbcD&mi stc^t- 

40 [oo59] c©»3 mmoa'smm-r- 1 o -c». 
mmvio pzt-pm Ns©±a5©m^« 1 2 «« 3 0 

mm. *fT*4mm, 1 mra©J¥3^Wf -5JR^-C$> 
5„ rmoMmmi 2 ms 3 0 mm. Mf#4m 

m. 5mm(0mS^b, ^<D±Bicm.m<t> 1 mm©3? 
7L1 5*iR»6*iTl>4. 

[0 06 0] HI 3. IHlCfcl.-c, ±gefi§-«^«& 
■?7 0©ES#S/lg|51 SCCtoW^iEffitoiiy^aB©^ 

myjmat, ±ie^gp^@ 1 7 a . 1 7 b ©-sp^m 
50 -r) . c©4o©sMap»{c5*. -en-e^mtt^- 
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X K £ 4 ^©ttSUmfii 1 4 *i. ttWgpm® 1 7 a 

ra&t-f^ft-cvs. 

too6i] ±&y»mt 1 4 a>6«^ft-eft - vm 

2-z><D9\-S&mmi 4{i. 1313. 01 4tC7jrf«fc5tcm 

flw^A. Biir. immmn o©??fficc 

SSRSti1t9Wmi 4{i^7> K (GND) SSTi L 
T. 0^L&l>GEm«l 1 ©Mfi&®S8(ti£.t£3ft-Cl> 
6. 10 
[0062] ±Sd4a#i$tgl6^7 0 JgSKtfet,* 
-C. S^|6jffigP*»e.9mm©figCC«ilii4mm. Hff 
Nmm, /¥«* 1 mm ©Kite?- 1 6 #fg»#!tc J: O Wife. 

*©*Bit§S«l 2©^?L1 5(£«. Xf>UXlvfJ:i5^S 
f> 1 9#»iI0-t&»3ft-t(,>£ (02#M) . 
[0 063] coi ^ &M4«;tf 3»MofitiSt 
M9b*7 0<D±#<D^mt> ifI3 0mm. iSSlOm 
m. Htf#4mm-C*€) (> 20 

[0064] *m^mtmi-7 o ©g:*#jsca5#©s!!i& 
^{cotsrtt±ia^im6«ii5i^j:©-e. cct© 

-7*-f ©$$ <t »mc » r HLtJEfli i wfeFS t m 
[oo65] mmsntcm&mmm-f-immi, 
&*msMmc*&t. ±xm\-. » 2 

JRttW»l>. »Jl;£fr*U:T#frfr©r±T:#fSj©W 30 

««. -hKmi . JS2«»«oaaija8* J f-K:J±'<"ClS 
3 ©ffil >iB#jSJ6»^-*ftfiE-r Sit KW W £ 4 . 
[0 066] fcfe. #SI3*S601|©£JI50|£ L/T. ±13 

<fct>„ 

[0 06 8 ] El 1 8fcl>l/02 3«. #2gHJi<Df|l4SliS 40 

^©aa^istgift^^-r^a-c*!?. 01 8, 01 
9, I2 0U, *n?tismg : &im?s ooxEmm, 
±mm. mwm-c<hz>. 

[0069] cwimtwomw&gm* 1 0 «. -e 
T-PMNs©fft«i 1 ^assn-ct^E^a/i 

351 8. fe«fctf^t*©PZT-PMNJfc©ife}*lSl 2 
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2 2 (J. ±§2J£Wi£j6MriF8 0 it few SHEIKS 1 1 © 
8ir«ffi*7S O/tSg|5*4^0T* t) . 0 2 3 «, 0 2 2 fc 

es« 1 1 icm&-rzi£n& 1 1 «i?rSLfc 
[0071] *m4xamtc*itti>Exm 1 1 ». «a 

0mm, Sf3 1 0mm. JI3 1 0 0 um&^-f&EMM 

^•3. ^-©b5m (*si>«f4H) tc«. msio u 

mgS©JR-A5y^A^Ai^3n/crtSPmffil 7 
a#. i^aStClmm. TSPC5mm. £/c. i}I#ft© 
tfifeSBJC 1 mm©*&t§SSP* s *ft^ftta:W6ft. 36K. 
2 o©6gi£{t#i(i3 nriES3 ftn> s„ 
[007 2] — ±IBJE^ 1 1 fCteW£±fei*jgpi 
®1 7a©gii!i!fclCtt, rta5*ffil 7b*. Sfciy 
^ffiSPKlmm. T9Ht5mm, */c. itI^rSj©**3B 
K 1 mm©&ISSfl#-en-e*i!9:W<E>*a. 3 6K. 2o© 

$ ft-csEg ? tirt, » s . 

[0 07 3 ] ±iBE^& 1 Hi. 132 2 , i23 Kip? 
<J:5«c, SixcBHTrsiEmfel 1 Pl±©rtg|5^fii l 7 

a. 1 7 b©^7S(4a*^CfiCo-Ct»-S. t©±5&F*3 
gpm@ 17a, 17b M5S3ftfc 2«S©E«1£ 1 1 

022, m2 3) ^^icAommmmmbx, im 
4nmm<»E.mwm®mi 8 <b i 8#j$> wjtsS3ft 

So 

[0 074] *Sr4HJ6tW(C*jl>-CB. ±IBita^«iSMl 
■¥-8 0on@HB(c£RSti^e^OiaK«l 2«, mg 
30mm. i^SlOmm, ff^O. Bmm^WtS^ 
r*&. S#«JMS6^8 0©ES#»Ba51 8K 

feW 6±fflWWJ*SPfe J:0 { Mi'Jffl±gp{c}i, itartSBm 
il7a, 1 7 b©— g)5*s%Mbrfe0. 4 0©SSS(5 

W*j|5iiSLrc»s (H*«-r) . c©4o©gsgqpcc 

14*. Will 7a*St>5irtg|5mffil 7 biii 

[0075] .Lieif gun® i 4 *^ e.«^-ti^n >; - km 

A^tBt-rfeO. jS#&}Mi!)^8 0©±ffiicies;§nfc 
2 0©J1-gP^gl 4«. H 18. II 9 ICrf;? £>?K:m 

IHs9;3^^gBS® 1 4«^7>K (GND)iS^ib 

■c. s^Lfici^aasi i ©igi6iis§Kft*i3*art,=> 
s. 

[007 6] ±l2M#iS«il6^ 8 0 JSSBCCfe^ 
T. S^r£)}SgP^e>9mm©{4aiC«i!(I4mm. 
#4mm. m% lmm©IMH^l 6&tmmcJ:*)mm 

mzm&ztix^z. fiefc. imm+i 6«. 

^tllb^S 0©a«4>ifeg|5tCttitS</) 1 mmOW 

>i 9&nmLxmm2tix{,>z (mi 9#M) . 

[0 077] C © J: ^ (C«fiX3 ft fc±ieiS#&!SIIKHP 8 
0©±f*©^ffi{i. i30ram, i«3 10mm. litft 
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[0078] $?&4 zmwv&^mwmT 8 o k.*s» z 

[ 0 0 7 9 ] Sfc. !£!M3y&6aj©;S^&JiS|j^ 8 0® 

r«±ie^ i mmmtmmKox. c t -c©ifti««sB8 

[0080] C©IM ^^IS^&JiJtHHC J: 5 «t . 

±ami, m2. msmmmttmux^^m^o^ 
[0 08 1 ]**. *m4mmm<Dg.BmtLT. ±ie 

iCfcrtSBmg£59Wfcfc©£W10-CfeJ:t,>. 
[0 08 2] COJr^C. ±^L//cSHjfif?J(Cj;^i« 

©-c. j*iwwM-itw«*<:<&r. <etH&wst>. 

(2) iilBjCJM&tCtO. ^fcttCtf 6 #/]>;* 

(3) «ffiXBiWB*-C*4. 

[0083] «±. *^©n*SWctet^-cB';-rs 
©ffi#»*~*(coor©#i£ffl£i$^;rcAs. 

[0084] 

[^©SfcH] «±SiWLfc«t , 5«:*^tc«t<a«. & 
**. 

[Hn©flF*ttK9J] 

[0 1 ] ##gi!l©l3 1 *»«*^-r«ffi««aBH?-OiEii 
0"C*S. 

im 2 ] ±e» i nmmz^-rm&mmm+oxEMm-c 

[S3] ±Seffl^«M^©S#W&8B#*l*0 < ii% L, 
[04] ±RjB«ttStt?-K:«t»«-JES«onMm« 

as*wL*:Bfflwaia-c*4. 

[06] ±sm 1 ^JSW©jg#i8J8»l^©. ( A ) 
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wmwjwm. <.b) &mm&mtotm*7f;-fmi®x-3b 
[H7] ±sa^ i siffiwoa^isasShf-fcSBi 
[08] *&w<Dm2mmm*m?m : g : <&Mm*<D]Em 
[09] ±e»2^ttwiDimesnii : f<o±anar* 
C0io] ±ie»2n*6«©iia#aa6«HF©s*e5jfesi5 

[011] ±E»2StJfc«©«««ail»?-«:*»W«-BE 

««©ps»jffi* ^ l fcssp^was -c* s„ 
[012] ±ie0 1 i icm-rKnmicffim?zi£nm<D 
mm* l tcsmmm -c* a . 

[013] ^H©»3£MM«CTrafrattHft?©iE 
B0-C*S. 

[014] ±SBI&33IJ6m^jS#^«HP©±ffi0 

[015] ±!a^3Htt«©ffl#isai»*©s#w&§is 
20 ^*fflf u < wbtcgsmmmm-ahz. 

[016] JJBW33<aW<DiB#adB«Hf K*jW5-JE 

[017] ±sea i 6 tcmTEEnmcvm? seeius© 

[018] **M©^4SUfifi»|«:^-riB§jSaSI!6^©iE 
00T&S. 

[0i9] jjBflM*jM*^ttffi»ft?0±nia 

[02 0] ±lBfM*tem^TjB#^JHrf©fflJE0 
30 t?*£„ 

[02 1] ±BBl&43SttW©iffl*j^«^©^W&8P 

[022] ±BB»4*jfc«c!)asaaii»^K*jtta-EE 

[023] ±IS02 2 Km-rjEEWStcRHg-raffiaffi© 

Birmffi* ^ o itmsmwm -c* * . 

[02 4] t^©-&fftUM?©4*a&ml/fciESH 

40 i o -asisaiifr?- 

1 1 -EE** 
1 2 -iKMSS 
1 4 

1 6 -Sg«hF- 

1 7 a - 1 7 f -AUntS 

1 8 "Ktmmm$i 
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[016] [017] 
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12 



>7p 17a 17D 17b 
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17 
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14 12 14 
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[024] 
112 114 113 114 IB 113 11Q IK» 112 



- 1 6 3 1 6 2 



IMiU] W-tfLl 3^1 0E5B (2 0 0 1. 1 0. 5) 
[<&B9#^] #B¥7 - 1 6 3 1 6 2 

i&ma] ¥fiS7¥6>g23B (1995. 6. 23) 

C^jiW £rPH#f*'i>«7 - 1 6 3 2 
CtoBa#^] #IS¥5 - 3 0 0 4 0 1 

H02N 2/00 

B06B 1/06 

CF I ] , 

H02N 2/00 .C 

B06B 1/06 Z 

[tiltSH] ¥fiXl 2^1 1^2 7 B (2 0 0 0. 1 1. 
27) 

l^WmTE 1 ] 

mtmm>mm 

m&wimm>Jimi5 isiKga^^ai i -cum, g ft a 

WMM i Sivm 2 (QE.mmmw(omm-€$> -> xmnemm 

BiiiBmioffima^fttDji-gi^accjft^en, jwgaiBi 
©mss? <b gii 1 fc isi cd ^asm® £ , 
mnmi(Dmmmmt¥<m&mmicwtii^tx. vnsmz 
oymmm <l tsa i fats 2 on^mm t . 
greens 2 (DEEnmmtiicmmkmicmv *> ft , jamais 1 

mm 2 g)flEmaa^g>»i-gi^ffi(ci$tf e^, M§a^2 
©n@# .!:iiLfci4 ©?t-gpa& £ . 

[jfj;Eq?2 ] flqiartfflSliffitt. H?iaEEmtt«i)ffiOi^ 1 / 
3©«giS«:S:W6n-Cl^C i^#mi-r2.f«5j<3S 1 13 

AM*SMJtfiaff^«)f <*©i5fass 1 orngtiBjo® 

fc* 3 

-» 



Mai£S»Ji(*©figB^ 2 ©a«§ i ibj cjma -e& o -en* 
iaiftSg«)^fflij©B5iaEm*ffliiffi{c^w 6ft/c^4 ©n® 

Huta^ 1 0£E*»Htt:«>^SB»BK»W 6 ft , msm 3 

©mss* t mm vtcm 5 ©jt-apifiB t . 

WES! 1 ©E«§W#©fl-3SliHK:«W&*l. 1553^4 

©sssf t asa ufc^ 6 ©fl-asme & . 

iriB^2©ffi*Wl*©^SiJ*M{CSW6ft. B?ie^4 

(ommm tmmofcms ©*a»ffi i * s ted * . 
mum i st>-® 2©^gpsfisra«:enflnT.5a)E<fcB!ffam 

7RO'^8©i1-§q«WB , liCEmjnT-5»mE5:|eI(i«. sate 
9 3 Rt«R 4 ©*gBSg|ffl«:EPM-f -2>®E £ buSUI 5 R 

o*m 6 o^mmm cc Eium-r s see* i^ats i -r s c t 
iftmt-rzm&m 1. 2 iat£©©#«ji«i 

ZWm-f Z> Cicero; itt£lb&jStt&tt£*fiMatsr 
tefElM* £fg»-r £ a-tsffiHWH^c fe 1, > x . 
mrietS«E«)«:©SgKi77fSl i fifit77fSj tc)Ea<* «r«Jl 0 T 
»fiR?ftSffSSJl(*£. 

friaii«silft©S)l^ifi]^we a o rfflriEteSBiw* £ 
^ftfet-€.(»J©ffi©®ffi}Sl6©^©fig{ciaw SftteiKM 

WrEE«fiMI#©JilB«:*5t»r m^sMWsT t 3Mfd©i!?ia 
Kmmmic&mmiit>titcm 1 ©astm^!^© 
aesf* e> ft * rtflw&c * o -c . uses* 1 so*» 2 © 
ssgp©smfii«B«ieES»©^*a5^3i 0 s^Mata 

fg»W©ig«)^|6J«CSiiL)tt^Sl)i®(C «t d is 1 set 2 

S(riaffaajM(*©^aBaffi(cg;^ e,ft. sjiem 1 ©a® 

gf©^ 1 ©^£lijiOte» 1 ©ttgptffii . 
HirieiE®a@i4:©^g|5^ffi{c^:we)ft. Buia^2©ms 
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mom i omw trnmucm ©**asig& t . 
mi&Tm,®.m&<m%%mitmv e>n. mam 1 ©a® 

<om 2 om® trnmutcms <o^mm 4 . 
mzEmmm#<Dft$mmicmi en. Susans ©mg 

f¥©!fl 2 ©SPiS 4 aj£ ji b fcIS 4 CD^gpmS 4 . 
£JU§ L/tG 4 4 1 ZmWffifflfr. 

mm? z> momom ffitgs&©jg©tigjcg:w 'htitdsm 

T4. 

Bi(g2ff«a@f*<7)lira(cS5Kt9:W en/cm l ©Sffig? 
RtfJfl2©^gt¥*P6&£rt3|Jti®r«&-5-C. Birffil&l 

floiria^igi&gpw©ig«i?7(Sj{cfia:)jc^-siii^{c j: d m 

1 SO'S 2 ©««{e«Mi#3dS nfcrtSB*^ . 

H?ieff*siB*©^sp*ffiKi9:w en. m?se^ i ©as 
p©^ i (ommtmmLtcm 1 ©^sqmai . 
mflfiE^S®<*©^g|5affi(cs9:wen. Bi)sa02©ss 

»©» 1 ©«aJD*4aSilLfcJ&2 ©$fgB«6S£ , 



m<om 2 (D&mtmm l tcm 3 ottflms t . 

mrf2EMflli{*©*1-g&3tffitei9:wen. iiiBm2©mS 
S¥© Jfi 2 (OWM 4 #ii 0 itm 4 ©nsumffi & . 

[}SIE*f&§|g«] a^JfflS 
[*iiE*taaB«] 002 8 

[0 028] £©<fc 5 (C^ShfcisBBtiSaiS^ 1 
0©^ff©Tf^«. i30mm. iK£l0mm. Hff# 
4 mm <b^r>tl.'a. 

ct«iE*f^sffl«] wmm 
imiEMmmmz] 0 oe 9 

[006 9] c <om 4 jgftffigi&raaaBhf son -e 

T-PMNS©EIgl l*saB3nru*|E^aJl 
351 8. fc<fc0^tK©PZT-PMNJS©|«y#&l 2 

*50«:^i;^(c»®3nr^3nr(-^„ 
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